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Pain is a severe symptom of many diseases, with an increasing percentage of people manifesting various types of pain. 
Medicinal plants provide analgesic potential with little toxicity. We performed this experiment to compare the analge- 
sic activities of Lawsonia inermis, Waltheria indica, Moringa oleifera, and Nigella sativa in Wistar rats using writhing 
and paw lick responses. We grouped 21 adult female rats into seven groups (n=3), including uninduced and untreated 
rats (group 1), induced untreated rats (group 2), rats treated by Lawsonia inermis at 200 mg/kg (group 3), rats treated 
with Waltheria indica at 200 mg/kg (group 4), rats treated with Nigella sativa at 200 mg/kg (group 5), rats treated with 
Moringa oleifera at 200 mg/kg (group 6), and rats treated with diclofenac at 10 mg/kg (group 7). We dosed rats for 14 
days after inducing the pain. Phytochemical screening showed that methanolic extracts of Lawsonia inermis, Moringa 
oleifera, and ethanolic extract of Waltheria indica contain: Alkaloid, saponin, steroid, tannin, flavonoid, phenols, ter- 
pene, and glycosides. The rate of weight gain in rats treated with M. oleifera and W. indica was 7%, and with diclofenac 
was 9% compared to the untreated control. L. inermis and N. sativa possessed a weight gain of 3% and 2%, respectively. 
All the extracts exhibited analgesic activities by significantly reducing the number of lick and writh in the order of Law- 
sonia inermis, Nigella sativa, Moringa oleifera, and Waltheria indica. This study concluded that Lawsonia inermis possess 


significant analgesic activities compared to other plants and the standard drug (diclofenac). 
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Introduction M 


Sooo describe the pain as an unpleasant 
sensory experience connected to the potential 
impairment of tissues [1]. Reports have shown that 
most pains are usually related to inflammation [2], 
and inflammation has several mediators like pros- 
taglandins, histamine, serotonin, leukotrienes, and 
bradykinin that are accountable for inflammatory re- 
sponses (allergy and hypersensitivity), which results 
in abnormal production and release of these media- 
tors at an abnormal rate [3]. Analgesic drugs can be 
produced from natural or synthetic sources. Natural 
analgesics are mainly derived from Papaver som- 
niferum (opium poppy) which is an opioid analgesic 
(for example, morphine), Vernonia amygdalina, and 
Zingiber officinale. These plants can be used for treat- 
ing acute and chronic pain and are tolerated in geri- 
atrics patients with minimal side effects [4]. However, 
analgesics like acetaminophen and non-steroidal an- 
ti-inflammatories are derived from synthetic sources, 
predisposing them to toxicities [4, 5] 

Reports have shown that medicinal plants have 
been used as the primary sources of drugs for man- 
aging animal and human diseases since ancient times 
[5]. The World Health Organization (WHO) pro- 
nounced that 80% of the world’s population depends 
mainly on medicinal plants for health care delivery 
and needs, especially those in developing countries 
[5]. Most plants used for anti-inflammatory purpos- 
es also possess analgesic activity. Between 2000 and 
2019, about 154 Nigerian medicinal plants have been 
studied and proven to exhibit analgesic and anti-in- 
flammatory properties [6]. 

Incessantly untreated pain is one of the most ma- 
jor conditions that can affect the body structure, lead- 
ing to physical injury and mental disorders [7]. These 
heart-breaking conditions are the primary cause of 
body deformities that can lead to death, except treated 
promptly [8]. Statistical reports have shown that 20% 
(1 in 5) of adults suffer from pain, and 10% (1 in 10; al- 
most 60 million) of adults are diagnosed with chronic 
pain yearly [9]. 

The currently used analgesic drugs include opi- 
oids and steroidal and non-steroidal anti-inflamma- 
tory agents that can result in severe adverse reactions 
[10]. Side effects associated with current analgesics 
(NSAIDs) include gastric ulcers, platelet inhibition, 
cardiovascular disorder, and organ failure (liver, kid- 
ney) [10]. Steroidal anti-inflammatory drugs are re- 
lated to immunosuppression, muscle weakness, blur- 
ry vision, increased weight, and appetite [10]. Side 
effects of opioids are nausea, vomiting, constipation, 
drowsiness, dependence, tolerance, and addiction 
[10]. There is a need for more experimental research 
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to ensure that newer analgesic drugs that possess min- 
imal or no adverse effects are produced from medic- 
inal plants. This study was conducted to evaluate and 
compare the analgesic effects of four medicinal plants; 
Lawsonia inermis (henna), Waltheria indica (sleepy 
morning), Moringa oleifera (Moringa), Nigella sativa 
(black seed) with diclofenac in pain induced Wistar 
rats. 


Results i 


Phytochemical analysis 


The tables below showed the various phytocon- 
stituents present in the methanolic leave extract of 
Lawsonia inermis Linn, (Table 1), Moringa oleifera 
(Table 2), and ethanolic root extract of Waltheria in- 
dica Table 3. 


Table 1. 
Phytochemical constituent of Lawsonia inermis Linn. leaves 


Saponins ++ 
Tannins ++ 
Cardiac glycoside ++ 
Flavonoids ++ 
Steroids + 
Alkaloids + 
Anthraquinones + 
Terpenoids + 


Interpretations -: Absent, +: Present, ++: Abundantly present 


Table 2. 
Phytochemical constituent of Moringa oleifera Linn. leaves 


Tannins + 
Alkaloid + 
Saponin + 
Flavonoid + 
Glycosides + 
Phenol + 
Carbohydrate + 
Terpenoids + 


Interpretations -: Absent, +: Present, ++: Abundantly present 
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Table 3. 
Phytochemical constituent of W. indica Linn. roots 


Alkaloids ++ 


Saponins + 
Tannins + 
Cardiac glycosides ++ 
Flavonoids ++ 
Steroids + 
Glycosides + 
Anthraquinones + 
Terpenes + 
oxalates + 
Trypsin + 


Interpretations -: Absent, +: Present, ++: Abundantly present 


Weight gain 

The changes in the weight of rats treated with 
Lawsonia inermis, Waltheria indica, Moringa oleifera, 
Nigella sativa, and diclofenac are listed in Table 4. 

After seven days of treatment, the percentage of 
weight gain in all other treated rats W. indica showed 
a significant increase (6%.) compared to other treat- 
ment groups. The percentage of weight gain in all oth- 
er treated rats was non-significant except for groups 
treated with N. sativa that showed considerably low 
weight gain (0.4%) when compared to all other treat- 
ment groups and the two controls. After 14 days of 
treatment, diclofenac-treated rats showed a signifi- 
cantly increased weight (9%) compared to all other 
treatment groups and the two control. W. indica and 
M oleifera treated groups showed moderate weight 
gain (7%) compared to L. inermis (4%) and N. sativa 


Table 4. 
Weight gain of rats treated with Lawsonia inermis, Waltheria indica, Moringa oleifera, Nigella sativa and 
diclofenac 


(1.8%), as shown in Table 4.4. 

The results of the analgesic activities of the ex- 
tracts of Lawsonia inermis, Waltheria indica, Moringa 
oleifera, and Nigella sativa 

The analgesic effect of Lawsonia inermis, Wal- 
theria indica, Moringa oleifera, and Nigella sativa ex- 
tracts are present in Tables 5 and 6. 


Formalin test 


Table 5 shows the results of the analgesic effect 
of the extracts using the formalin-induced paw lick 
response. The lower the lick, the higher the analgesic 
potency. L. inermis has the lowest lick response (11.7 
+ 5.13) compared to W. indica (37.3 + 8.62), N. sati- 
va (17.7 + 6.51), M. oleifera (26.3 + 3.51), diclofenac 
(29.0 + 7.94) and the control (44.7 + 5.69). All the 
extract treatment groups had considerable analgesic 
activities compared to diclofenac. 


Percentage inhibition of induced pain 


The percentage inhibition is indicated in Figure 
1. L. inermis-treated rats had higher analgesic poten- 
cy than other treatment groups and the control. Rats 
treated with N. sativa also showed a considerable an- 
algesic effect compared to the control group. The M. 
oleifera dosed group showed similar analgesic poten- 
cy with the group treated with the conventional drug 
(diclofenac) compared to the control. 


Acetic acid test 


Table 4.6 shows the results of the analgesic prop- 
erties of the extracts using the acetic acid-induced 
writhing response. The lower the writh, the higher 
the analgesic effect. L. inermis showed the highest an- 
algesic activities compared to other extracts and the 
standard drug 


Percentage inhibition 


The percentage inhibition is indicated in 


Negative control 166.7 + 20.11 
Positive control 136.3 + 11.15 
L. inermis 138.3 + 24.13 
W. indica 117.7 + 2.076 
N. sativa 178.3 + 3.507 
M. oleifera 197.0 + 11.27 
Diclofenac 118.3 + 1.528 
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172.7 + 21.78(3.6%) 
141.3 + 10.12(3.67%) 
144.3 + 25.58(4.34%) 
124.7 + 1.528(6%) 
179.0 + 9.167(0.4%) 
202.0 + 11.14(2.54%) 


122.7 + 7.369(3.72%) 


179.7 + 21.94 (4%) 
147.7 + 18.23 (5%) 
149.7 + 24.34 (4%) 
133.7 + 2.518 (7%) 
182.3 + 12.58 (1.8%) 
216.0 + 15.62 (7%) 
134.3 + 13.80(9%) 
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Table 5. 
Analgesic effect of the extracts and diclofenac on re- 
sponse to pain using the formalin test 


Positive control 40 44.7 + 5.69 


L. inermis 6 11.7 +5.13*** 


W. indica 39 37.3 + 8.62 


N. sativa 11 17.7 + 6.51** 


M. oleifera 26 26.3 + 3.51* 


Diclofenac 38 29.0 + 7.94* 


Results are shown as Mean + SD: n=5 
*Significant *p < 0.05 **p < 0.01 ***p < 0.001 


Figure 2. L. inermis group had significantly higher 
analgesic potency than other treatment groups and 
the control. Rats treated with N. sativa also showed 
a considerable analgesic effect compared to the con- 
trol group. The M. oleifera dosed group showed sim- 
ilar analgesic potency with the group treated with the 
conventional drug (diclofenac) compared with the 
control. 


Discussion [TT 


Bioactive phytoconstituents usually found in me- 
dicinal plants include alkaloids, tannins, flavonoids, 
antioxidants, carotenoids, and phenolic compounds. 
Phytochemical screening of the extracts used in this 
study revealed the presence of alkaloids, saponin, ste- 
roids, tannin, flavonoids, phenol, terpene, and glyco- 
sides. The result obtained from this study conforms 
with the previous work of Aremu et al. [12] Aremu et 
al. [16], and Basiru et al., [17] who reported similar 
phytoconstituents in methanolic extract of Lawsonia 
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ws pain Inhibition 


Figure 1. 

Percentage inhibition of formalin induce paw lick pain treated 
with various extracts of L. inermis, W. indica, N. sativa, M. oleif- 
era, and diclofenac 


% pain Inhibition 


Figure 2. 

Percentage inhibition of acetic acid writhing test (pain) treated 
with various extracts of L. inermis, W. indica, N. sativa, M. oleif- 
era, and diclofenac 


inermis Linn leaves, Moringa oleifera Linn. Leaves 
and ethanolic extract of Waltheria indica Linn. root, 
respectively. 

Most medicinal plants contain alkaloids, sapo- 
nins, steroids, tannins, flavonoids, phenols, terpenes, 
and glycosides [17]. These compounds have been re- 
ported for their analgesic and anti-inflammatory po- 
tential. Alkaloids specifically can be found in the papa- 
ver somniferum (poppy plant), a plant that produces 
opium which is a source of many narcotic analgesics 
[18], while steroids are essential anti-inflammatory 
agents [19]. Tannins (tannic acid) are polyphenols 
that are soluble in water and are found in several 
plants with marked antioxidant activities [20]. Flavo- 
noids are secondary metabolites that possess multiple 
functions such as analgesic and antioxidant activities 
[21]. Phenols are abundantly present in plants and 
their metabolites possess many physiological func- 
tions. Terpenoids are the largest naturally occurring 
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plant compounds that form the primary component 
of their essential oil. Glycosides are organic substanc- 
es made of sugars with alcohol and phenol with major 
effects on the heart either positively (cardiotonic) or 
negatively (toxicity) [22]. 

The result from this study showed that the per- 
centage weight of rats treated with diclofenac had 9% 
weight gain when compared with W. indica (7%), M. 
oleifera (7%), N. sativa (1.4%), and the two controls. 
This result agrees with Allo et al. [23] who reported 
that moringa improves weight gain. This result also 
contradicts the outcome of Waterman et al., [24] who 
reported that isothiocyanate-rich M. oleifera extract 
reduces weight. 

Paw lick and writhing tests are standard methods 
used to induce experimental pain by injecting irritant 
substances such as formalin and acetic acid in rats. An- 
algesic potentials of the test compound are predomi- 
nantly evaluated through the decreased frequency of 
paw licking and stomach writhing, respectively [25]. 
The result of the acetic acid-induced writhing and the 
formalin paw lick tests obtained from this study dis- 
closed that all the extracts exhibit significant analgesic 
potentials. This observation is due to the reduction in 
the number of writhes and paw lick responses as com- 
pared to the untreated control rats. L. inermis exhib- 
ited the highest analgesic effect, followed by N. sativa 
oil. This result agrees with Ghannadi et al. [25]) who 
reported that ethanolic extract of L. inermis Linn. leaf 
and black seed oil possess a dose-dependent analgesic, 
anti-inflammatory, and antipyretic effect, respectively. 
M. oleifera, on the other hand, showed moderate anal- 
gesia when compared to both L. inermis and N. sativa. 
This result conforms with the report of Bhattacharya 
et al., [26] and Adedapo et al., [15] who ascertained 
that various extracts of M. oleifera exhibit dose-de- 
pendent analgesia when compared to indomethacin. 
W. indica had the least analgesic effect compared to all 
other extracts. Nirmala and Sridevi, [27] and Termer 
et al. [28] attributed the analgesic potency of W. indica 
Linn. roots to the presence of tiliroside, epicatechin, 
and quercetin which are flavonoid derivatives as seen 
from the phytoconstituents reported above. 

It was noted that M. oleifera and W. indica 
showed increased weight and minimal analgesic ac- 
tivities, while L. inermis and N. sativa showed marked 
analgesic effects with minimal weight changes. Re- 
ports have shown that many drugs cause weight gain, 
which can lead to overweight and obesity [29]. Most 
conventional analgesic drugs usually enhance body 
fat redistribution by increasing central adiposity, re- 
sulting in resistance to insulin, dyslipidemia, metabol- 
ic syndrome, and risk for the non-insulin-dependent 
type of diabetes (type II) [30]. Thus, from the result 
above, L. inermis and N. sativa will not cause abnor- 
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Conclusions 


All the evaluated extracts contained phytochem- 
icals with known antioxidant properties. All the ex- 
tracts exhibited analgesic activities by significantly 
reducing the number of lick and writh in the order 
of Lawsonia inermis, Nigella sativa, Moringa oleifera, 
and Waltheria indica. Lawsonia inermis possesses sig- 
nificant analgesic activities compared to other plants 
and the standard drug (diclofenac). Lawsonia inermis 
is effective in the treatment of pain, and its effect on 
various types of pain could be investigated further by 
researchers. 


Materials & Methods I, 
Drug 


Diclofenac sodium was acquired from a reputable pharmaceutical 
company in Ilorin, Kwara State, Nigeria. 

Plant collection, preparation, and authentication 

The leaves of Lawsonia inermis, Moringa oleifera, and stem bark of 
Waltheria indica were harvested from different areas in Kwara State 
The plants were authenticated at the Herbarium, Department of Bo- 
tanical Sciences, University of Ilorin, Ilorin with voucher specimen 
no.134289 which was deposited for reference. 

Nigella sativa oil (Hemani 125 mL) was obtained from a reputable 
store in Ilorin, Kwara State, Nigeria. 


Extraction of plants material 


The leaf samples of Lawsonia inermis, Moringa oleifera, and stem 
bark of Waltheria indica were washed, dried, and macerated into 
powdery form. 500 g of different leaves (L. inermis and M. oleifera) 
were soaked in 99% methanol (ratio 1:3, w/v), while Waltheria indi- 
ca was soaked into 98% ethanol at room temperature, for 48 hours 
respectively. The procedures were repeated twice for the second and 
third extraction processes. The filtrates were sieved through filter pa- 
per (Whatman size no.1) and vaporized using a rotary evaporator. 
The dry residues were weighed and preserved in a refrigerator at 40C 
until used. 


Ethical approval 


Ethical approval was obtained from the Ethical Committee on An- 
imal Use and Care, Faculty of Veterinary Medicine, University of 
Ilorin, Nigeria with the approval code number UREC/FVM/15/ 
32TA037. 


Phytochemical analysis 


Phytochemical screening of the leave samples of Lawsonia inermis, 
Moringa oleifera, and stem bark of Waltheria indica was conducted 
to identify the presence of various phytoconstituents following stan- 
dard analytical procedures [11]. 


Experimental animals 


Adult female rats (120 g) were obtained from the laboratory animal 
unit, Department of Biochemistry, University of Ilorin. They were 
housed in hygienic cages in a fly-proof animal house adhering to the 
internationally accepted standards for laboratory animal use and care 
laid down by the Canadian Council on Animal Care, (CCAC). The 


rats were fed with standard pelletized feed (Chikun feeds) and pro- 
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vided with clean water ad libitum. The rats were allowed to acclima- 
tize for two weeks before the commencement of the experiment. This 
is in accordance with the guidelines for laboratory animal care and 
use (Institute for laboratory animal research). 


Experimental design 


A total of 21 female Wistar rats were divided into seven groups, each 
consisting of three rats, and the extracts were administered through 
the oral route using a cannula. Each group was treated as: 

Group 1: (Negative control) was untreated and was uninduced. 
Group 2: (Positive control) induced and untreated. 

Group 3: Treated with Lawsonia inermis extract at 200 mg/kg daily 
for 14 days orally 

Group 4: Waltheria indica extract was administered orally at 200 mg/ 
kg daily for 14 days 

Group 5: Nigella sativa oil was administered orally at 100 mg/kg daily 
for 14 days 

Group 6: Moringa oleifera extract was administered at 200 mg/kg 
daily for 14 days. 

Group 7: treated with diclofenac 10 mg/kg daily for 14 days orally. 


Weight measurement 


The weight was assessed using an automated electronic scale (Sensor 
Disc Technology, London) from day one and later on a weekly basis. 
In doing this, a round plastic bowl was positioned on the scale and 
tared to zero after which a rat was placed inside the bowl and conse- 
quently weighed as described by [12]. 


Assessment of analgesic activities 


Two models were used to induce pain in this experiment (the 
paw-licking test and the acetic-acid-induced writhing test). 


Formalin paw lick test 


The formalin test was performed as described by (Hunskaar and 
Hole, 1987). 20 uL of 2.5% formalin were injected into the sub-plan- 
tar space of the right hind paw of the mice and immediately kept in 
a cage where they can be easily monitored. The frequency of lick and 
licking time of the injected paw was documented for 10 mins [13]. 
‘The percentage inhibition of the paw lick response was estimated us- 
ing the formula; 

% Inhibition = DO - Dt /DO x 100 
D0 is the average paw lick response of the control group 
Dt is the average paw lick response of the drug-treated groups 


Acetic acid-induced writhing test 


The writhing test was carried out as first demonstrated by Sigmund 
et al. The rats were treated with various extracts an hour before the 
injection of 0.6% acetic acid at 10 mL/kg intraperitoneally. Writhing 
activity characterized by hindlimb extension, abdominal muscle con- 
traction, and arching of the back was observed in the animals [14]. 
The number of writhes i.e. abdominal constrictions were recorded 
for 5mins following the injection of acetic acid [15]. The percentage 
inhibition of the writhing response was estimated using the formula: 
% Inhibition = DO - Dt /DO x 100 
Do is the average writhing response of the control group 
Dt is the average writhing response of the drug-treated groups 


Data analysis 


The values were expressed as mean + standard deviation (Mean + 
SD). The differences within the groups were compared with the Dun- 
nett post hoc method of ANOVA with GraphPad Prism statistical 
package, San Diego, California, U.S.A (www.Graphpad.Com). 


Abdulfatai et al., J VST 2023; Vol.15, No.2 
DOE: 10.22067/ijvst.2023.80490.1219 


RESEARCH ARTICLE 


Authors' Contributions ea 


Aremu A and Idris J. F planned the experiments. 
Akorede G. J, Aremu A and Idris G. J carried out the 
experimental dosing. Olatunji A. O and Basiru A car- 
ried out analgesic test. Aremu A. Idris J. F and Ahmed 
O. A. contributed to the interpretation of the results. 
Idris J. F took the lead in writing the manuscript. All 
authors provided critical feedback and helped shape 
the research, analysis and manuscript. 


Acknowledgements (i, 
We would like to thank the technologist Mr Mo- 
shood and Mr Afolabi for their role in carrying out 


this research. 


Competing Interests (III, 


The authors declare that there is no conflict of in- 
terest. 


References 


1. Kumar KH, Elavarasi P. (2016). Definition of pain and clas- 
sification of pain disorders. Journal of Advanced Clinical & 
Research Insights. 2016; 3: 87-90. Doi:10.15713/ins.jcri.112. 


2. Lisa SR, Islam MK, Qais N. Plants and Plant Constituents 
with Analgesic and Anti-inflammatory Activities. A System- 
atic Review. Dhaka University Journal of Pharmaceutical Sci- 
ences. 2020; 19(2): 207-224. Doi:10.3329/dujps.v19i2.50638 


3. Abdulkhaleq LA, Assi MA, Rasedee AZ, Taufiq-Yap, Haz- 
mee MNM. The crucial roles of inflammatory mediators in 
inflammation. A review. Veterinary World. 2018; 11(5): 627- 
635. Doi: 10.14202/vetworld.2018.627-635. 


4. Henry DA. The side effect of non-steroidal anti-inflammato- 
ry. Drugs. Baillieres Clinical Rheumatology. 1988; 2 (2): 425- 
454. Doi: 10.2190/1B32-79EA-B6H5-395V. 


5. Aiyelero OM, Ibrahim ZG, Yaro AH. Analgesic and Anti-In- 
flammatory Properties of the Methanol Leaf Extract of Ficus 
Ingens (Moraceae) in Rodents. In Nigerian Journal of Phar- 
maceutical Sciences. 2009; 8(2). https://www.atbu.edu.ng/ 
app/assets/uploads/publications/1500373163.pdf. 


6. Ifeanyi F Uzor PE, Chinonso Obi B, Osadebe, PO. Nigerian 
Medicinal Plants With Analgesic and Anti-Inflammatory Po- 
tentials. 2019; 11(2), 165-188. 


7. Henschke N, Kamper, SJ, and Maher CG. The epidemiology 
and economic consequences of pain. Mayo Clinic Proceed- 
ings.2015; 90(1):139-147.Doi:10.1016/j.mayocp.2014.09.010. 


8. Geremew H, Shibeshi W, Tamiru W and Engdawork E. Ex- 
perimental Evaluation of Analgesic and Anti-inflammatory 
Activity of 80% Methanolic Leaf Extract of Moringa stenope- 
tala Bak. F. in Mice. Ethiopian Pharmaceutical Journal. 2015; 


Comparative analgesic effect of four medicinal plants in tradi- 
tional medicine 


RESEARCH ARTICLE 


31(1):15. Doi:10.4314/epj.v31i1.2. 


9. World Health Organisation. The population of patients with 
chronic pain. 2009; WHO facts sheet. 


10. Schug SA, Robert GW, Gillespie G. Opioid and non-opioid 
analgesics. Best Practice and Research: Clinical Anaesthesiol- 
ogy. 2003; 17(1): 91-110. Doi:10.1053/bean.2003.0267. 


11. Evans, W.C. Trease, Evans Pharmacognosy, 16th Edition. 
Bailliere Tindall, London, UK. 2003. 


12. Aremu A, Eighianruwa KI, Biobaku KT, Ahmed AO, Basi- 
ru A. Crude methanol extract of Moringa oleifera leaves im- 
proves the efficacy of Diminazene aceturate in the treatment 
of trypanosome-infected rats. Ceylon Journal of Science. 201; 
46(4): 43-53. Doi.org/10.4038/cjs.v46i4.7467. 


13. Hunskaar S, Fasmer F, Hole K. Formalin test in mice: a useful 
technique for evaluating wild analgesics. J Neurosci Meth- 
ods.1985; 4: 65-76. Doi: 10.1016/0165-0270(85)90116-5. 


14. Koster R, Anderson M, De Beer E. Acetic acid for analgesic 
screening. Fed Proc. 1959; 18: 412-416. 


15. Adedapo AA, Falayi OO, Oyagbemi AA. Evaluation of the an- 
algesic, anti-inflammatory, antioxidant, phytochemical, and 
toxicological properties of the methanolic leaf extract of com- 
mercially processed Moringa oleifera in some laboratory an- 
imals. Journal of Basic and Clinical Physiology and Pharma- 
cology. 2015; 26(5): 491-499. Doi:10.1515/jbcpp-2014-0105. 


16. Aremu A, Oridupa OA, Akorede GJ, Basiru A, Ahmed AO. 
Modulatory Effect of Lawsonia inermis Linn. Leaves on An- 
drological Parameters and Histopathological Changes of Tes- 
tes in Streptozocine Induced Diabetic Wistar Rats. Alexan- 
dria Journal of Veterinary Sciences. 2022.; 72(2): 21-30. Doi: 
10.5455/ajvs.12691. 


17. Basiru A, Soetan OK, Olayemi B, Funsho O. Comparative 
proximate, minerals composition and antinutritional factors 
of waltheria indica leave, root, and stem. Annals. Food Sci- 
ence and Technology. 2016; 17(2):481. 


18. Shoaib M, Wadood S, Shah A, Ali, N, Shah I, Ullah S, Ghi- 
as M, Tahir MN, Gul F, Akhtar S, Ullah A, Akbar W, Ullah 
A. Scientific investigation of crude alkaloids from medicinal 
plants for the management of pain. BMC Complementary 
and Alternative Medicine. 2016; 1-8. Doi:10.1186/s12906- 
016-1157-2. 


19. Bishop GJ, Yokota T. Plants Steroid Hormones, Brassinos- 
teroids: Current Highlights of Molecular Aspects on their 
Synthesis / Metabolism ,Transport ,Perception, and Response. 
2001; 42(2): 114-120. 


20. Aneta P, Carmen C, Gabriel P. Antioxidant capacity determi- 
nation in plants and plant-derived product. A review. Oxida- 
tive medicine and cellular longevity.2016; 91: 36. 


21. Mathesius U. Flavonoid Functions in Plants and Their In- 


Comparative analgesic effect of four medicinal plants in tradi- 
tional medicine 


22. 


23. 


24. 


25. 


26. 


275 


28. 


29. 


30. 


teractions with Other Organisms. 2018; 7-9. Doi:10.3390/ 
plants7020030. 


Europe W. Plants and cardiac glycosides. 1985; 258-261. 


Waterman C, Rojas-silva P, Tumer TB, Kuhn P, Richard J, 
Wicks S, Stephens JM, Wang Z, Mynatt R, Cefalu W , Raskin 
I. (n.d.). www.mnf-journal.com Page 1 Molecular Nutrition 
& Food Research. 1-29. Doi:10.1002/mnfr.201400679. This 


Jennifer RD, Lucie SD, Irina V. Methods used to evaluate pain 
behaviors in rodents. Frontiers in molecular neuroscience. 
2017;10: 284. 


Ghannadi A, Hajhashemi V, Jafarabadi H. An investigation of 
the analgesic and anti-inflammatory effects of Nigella sativa 
seed polyphenols. Journal of Medicinal Food. 2005; 8(4):488- 
493. Doi:10.1089/jmf.2005.8.488. 


Bhattacharya A, Kumar S, Mishra S, Patnaik S, Sahu P, 
Agrawal D. Analgesic effect of ethanolic leaf extract of mo- 
ringa oleifera on albino mice. Indian Journal of Pain. 2014; 
28(2):89. Doi:10.4103/0970-5333.132846. 


Nirmala C, Sridevi M. Ethnobotanical, phytochemistry, and 
pharmacological property of Waltheria Indica Linn. Future 
Journal of Pharmaceutical Sciences. 2021; 7(1). Doi:10.1186/ 
s43094-020-00174-3. 


Termer M, Carola C, Salazar A, Keck CM, Hemberger J, 
von Hagen J. Identification of plant metabolite classes from 
Waltheria Indica L. extracts regulating inflammatory im- 
mune responses via COX-2 inhibition. Journal of Ethno- 
pharmacology. 2021; 270 (January): 1137-41. Doi:10.1016/j. 
jep.2020.113741. 


Verhaegen AA, Van Gaal LF. Drugs that affect body weight, 
body fat distribution, and metabolism. In Feingold, K. R. 
Anawalt, B., Boyce A et al., 2019. Editors. Endotext (Inter- 
net). South Dartmouth (MA): MDText.com, Inc.; 2000. 


Aremu A, Oridupa AO, Ahmed OA, Raufu IA. In vivo anti- 
hyperglycaemic activities of different solvent partitioned ex- 
tract of Lawsonia inermis leaves in STZ-induced diabetic rat 
model. Romania Journal of Diabetes Nutrition and Metabolic 
Diseases. 2022; 29 (3): 323-334. Doi.org/10.46389/rjd-2022- 
1143. 


Abdulfatai et al., IJVST 2023; Vol.15, No.2 
DOT: 10.22067/ijvst.2023.80490.1219 


RESEARCH ARTICLE 


COPYRIGHTS 

©2023 The author(s). This is an open access article distributed under the terms of the 
Creative Commons Attribution (CC BY 4.0), which permits unrestricted use, distribution, 
and reproduction in any medium, as long as the original authors and source are cited. No 
permission is required from the authors or the publishers. 


How to cite this article 

Aremu A, Idris FJ, Akorede GJ, Olatunji OA, Afisu B, Ahmed OA .Lawsonia inermis possesses a significant analgesic activity compared 
to Waltheria indica, Moringa oleifera, Nigella sativa, and diclofenac in female Wistar rats. Iran J Vet Sci Technol. 2023; 15(2): 48-55. 
URL-https://ijvst.um.ac.ir/article_43937.html 


Abdulfatai et al., VST 2023; Vol.15, No.2 Comparative analgesic effect of four medicinal plants in tradi- 
DOI: 10.22067/ijvst.2023.80490.1219 tional medicine 


